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Abstract In rare occasions, there is core specimen that cut off deformed bar in structural concrete. However, there is 
not the correction method for compressive strength of core specimen within deformed bar that corresponds 
to the current concrete. This study proposed a simple correction method for compressive strength of core 
specimen within deformed bar, regardless of type of cement. 
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㸯㸬ࡣࡌࡵ࡟
 
㕲➽ࢥࣥࢡ࣮ࣜࢺ㐀ᘓ⠏≀ࡢᵓ㐀యࢥࣥࢡ࣮ࣜ
ࢺᙉᗘࢆ☜ㄆࡍࡿࡓࡵ࡟㒊ᮦ࠿ࡽࢥ࢔౪ヨయࡢ᥇
ྲྀࢆ⾜࡞࠺ሙྜ࡟ࡣ㸪஦๓࡟㕲➽᥈ᰝᶵ࡟ࡼࡾ㠀
◚ቯⓗ࡟㓄➽఩⨨ࡢ☜ㄆࢆ⾜࠺ࡇ࡜ࡀ୍⯡ⓗ࡛࠶
ࡿࡓࡵ㸪㕲➽ࢆษࡾྲྀࡿࡇ࡜ࡣᑡ࡞ࡃ࡞ࡗ࡚ࡁ࡚
࠸ࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪㕲➽᥈ᰝᶵࡢ῝ࡉ᪉ྥ࡬ࡢ
᥈ᰝ⠊ᅖࡣ㝈ᐃⓗ࡛࠶ࡿࡇ࡜ 1)ࡸ⤖᮰⥺࡞࡝ࡢ㔠
ᒓࡢᙳ㡪 2)࡞࡝࡟ࡼࡿㄗᕪࡀ⪃࠼ࡽࢀࡿࡇ࡜࡞࡝
࠿ࡽ㸪ࡸࡴࢆᚓࡎ㕲➽ࢆษࡾྲྀࡗࡓࢥ࢔౪ヨయࡀ
᥇ྲྀࡉࢀࡿࡇ࡜ࡀᑡ࡞࠿ࡽࡎ㉳ࡇࡾᚓࡿ㸬≉࡟㸪
㏆ᖺ࡛ࡣ㧗⪏㟈໬࡟ࡼࡿᵓ㐀タィἲࡢኚ໬࡟క࠺
㐣ᐦ㓄➽໬ࡢഴྥࡀ㢧ⴭ࡛࠶ࡾ㸪㕲➽ࢆษࡾྲྀࡿ
ྍ⬟ᛶࡀᚑ๓ࡼࡾቑࡋࡘࡘ࠶ࡿ㸬 
ࡇࢀ࡟ᑐᛂࡋ࡚㸪JIS A 1107:2012ࠕࢥࣥࢡ࣮ࣜ
ࢺ࠿ࡽࡢࢥ࢔ࡢ᥇ྲྀ᪉ἲཬࡧᅽ⦰ᙉᗘヨ㦂᪉ἲࠖ
࡛ࡣ㸪ཧ⪃㈨ᩱ࡜ࡋ࡚ࡢྲྀᢅ࠸࡟␃ࡲࡿࡶࡢࡢ㸪
ᖹ㈡࣭ẟぢࡽࡢ◊✲ 4)㸪5)ࢆ౛♧ࡋ㕲➽ࢆษࡾྲྀࡗ
ࡓࢥ࢔౪ヨయ(௨ୗ㸪᭷➽ࢥ࢔౪ヨయ࡜ࡍࡿ)ࡢᅽ
⦰ᙉᗘࡢ≉ᛶ࡟ࡘ࠸࡚♧ࡋ࡚࠸ࡿ㸬ࡉࡽ࡟ࡣ㸪ᮾ
ி㒔㒔ᕷィ⏬ᒁࡢ࣐ࢽࣗ࢔ࣝ 3)࡛ࡣ㸪᭷➽ࢥ࢔౪
ヨయࡢᅽ⦰ᙉᗘ(௨ୗ㸪᭷➽ࢥ࢔ᙉᗘ࡜ࡍࡿ)ࡢ⿵
ṇಀᩘ(௨ୗ㸪ᮾி㒔⿵ṇಀᩘ࡜ࡍࡿ)ࢆ♧ࡋ࡚࠸
ࡿ㸬 
ࡇࢀࡲ࡛㸪ᡃࡀᅜ࡟࠾࠸࡚㸪ᮾி㒔⿵ṇಀᩘࢆ
ᐃࡵࡿ㝿࡟ཧ⪃࡜ࡉࢀࡓᖹ㈡࣭ẟぢࡽ 4)㸪5)ࢆࡣࡌ
ࡵ࡜ࡋ࡚㸪⏣ᮧࡽ 6)㸪᳃Ọࡽ 7)࠾ࡼࡧࢭ࣓ࣥࢺ༠
఍ 8)ࡣ㸪Ỉࢭ࣓ࣥࢺẚ 40㹼70%⛬ᗘࡢᬑ㏻ᙉᗘ࡟
࠾ࡅࡿ୸㗰ࡲࡓࡣ␗ᙧ㕲➽ࢆษࡾྲྀࡗࡓ᭷➽ࢥ࢔
ᙉᗘࡢᣲື࡟ࡘ࠸࡚᫂ࡽ࠿࡜ࡋ࡚࠸ࡿ㸬ࡋ࠿ࡋ࡞
ࡀࡽ㸪࠸ࡎࢀࡶᩘ 10ᖺ๓ࡢᬑ㏻ᙉᗘࡢࢥࣥࢡ࣮ࣜ
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ࢺࢆᑐ㇟࡜ࡋࡓࡶࡢ࡛࠶ࡾ㸪ᙜ᫬࡜ࡣ౑⏝ᮦᩱ࠾
ࡼࡧᙉᗘⓎ⌧ᛶࡢⴭࡋࡃ␗࡞ࡿ⌧≧࡟ᑐᛂࡋࡓ᭦
࡞ࡿ◊✲ࡣ㸪ᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢࡳ࡞ࡽࡎ㧗ᙉᗘ
ࢥࣥࢡ࣮ࣜࢺ࡟࠾࠸࡚ࡶⓙ↓࡛࠶ࡿ㸬ࡇࡢࡇ࡜࠿
ࡽ㸪᭷➽ࢥ࢔ᙉᗘࢆ㸪㕲➽ࢆษࡾྲྀࡗ࡚࠸࡞࠸㏻
ᖖࡢࢥ࢔౪ヨయ(௨ୗ㸪↓➽ࢥ࢔౪ヨయ࡜ࡍࡿ)ࡢ
ᅽ⦰ᙉᗘ(௨ୗ㸪↓➽ࢥ࢔ᙉᗘ࡜ࡍࡿ)࡟⿵ṇࡍࡿ
ࡓࡵࡢ᪉ἲ࡟ࡘ࠸࡚㸪⌧≧࡟࠾࠸࡚ࡶ᪤ ࡢ▱ぢ
ࡀ‽⏝࡛ࡁࡿ࠿࡟ࡘ࠸࡚୙᫂࡞Ⅼࡀṧࡉࢀࡿ㸬 
ࡑࡇ࡛㸪ᮏ◊✲࡛ࡣ㸪᫖௒ࡢ㧗ᙉᗘࢥࣥࢡ࣮ࣜ
ࢺࡢⴭࡋ࠸ᬑཬࢆ㚷ࡳ࡚㸪20N/mm2࠿ࡽ100N/mm2
ࡲ࡛ࡢᙉᗘᇦࢆᑐ㇟࡜ࡋ࡚㸪ࢭ࣓ࣥࢺࡢ✀㢮ၥࢃ
ࡎ࡟⤫୍ⓗ㸪࠿ࡘ⡆᫆ⓗ࡞᪉ἲ࡛᭷➽ࢥ࢔ᙉᗘࢆ
↓➽ࢥ࢔ᙉᗘ࡬⿵ṇࡍࡿ᪉ἲࡢᥦ᱌ࢆヨࡳࡿ㸬 
ࡇࡇ࡛ࡣ㸪ȭ100200(mm)ࡢࢥ࢔౪ヨయ࡟࠾࠸
࡚㸪࿧ࡧᚄࡀ D13࠾ࡼࡧ D19ࡢ␗ᙧ㕲➽ࢆษࡾྲྀ
ࡗࡓሙྜࢆᑐ㇟࡜ࡋ࡚㸪㓄➽᪉ἲࡢ┦㐪࡟ࡼࡿ⿵
ṇ᪉ἲࢆ᳨ウࡋࡓ⤖ᯝࢆሗ࿌ࡍࡿ㸬 
 
㸰㸬ᐇ㦂ᴫせ

 ᐇ㦂ࡢせᅉ࡜Ỉ‽
 ᐇ㦂ࡢせᅉ࡜Ỉ‽ࢆ Table1.࡟♧ࡍ㸬ᐇ㦂ࡢせᅉ
ࡣ㸪␗ᙧ㕲➽ࡢ࿧ࡧᚄ㸪㓄➽᪉ἲ㸪ࢭ࣓ࣥࢺࡢ✀ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㢮࠾ࡼࡧỈࢭ࣓ࣥࢺẚ࡜ࡋࡓ㸬ᐇ㦂Ỉ‽ࡣ㸪␗ᙧ
㕲➽ࡢ࿧ࡧᚄࢆ D13 ࠾ࡼࡧ D19(࠸ࡎࢀࡶ JIS  G 
3112つ᱁ရ㸪SD295A)ࡢ 2Ỉ‽㸪㓄➽᪉ἲࢆᗋ࠾
ࡼࡧ㠀⪏ຊቨࢆ᝿ᐃࡋࡓ㸪ࢩࣥࢢࣝ㓄➽㸪ࢲࣈࣝ
㓄➽㸪ࢩࣥࢢࣝ஺ᕪ㓄➽࠾ࡼࡧࢲࣈࣝ஺ᕪ㓄➽ࡢ
4 Ỉ‽࡜ࡋࡓ㸬ࡇࢀ࡟ẚ㍑⏝࡜ࡋ࡚㸪↓➽ࢥ࢔౪
ヨయࢆຍ࠼ࡓ㸬 
ࢥࣥࢡ࣮ࣜࢺࡣ㸪ࢭ࣓ࣥࢺ࡟ᬑ㏻࣏ࣝࢺࣛࣥࢻ
ࢭ࣓ࣥࢺ(N)㸪୰ᗤ⇕࣏ࣝࢺࣛࣥࢻࢭ࣓ࣥࢺ(M)࠾
ࡼࡧప⇕࣏ࣝࢺࣛࣥࢻࢭ࣓ࣥࢺ(L)ࢆ⏝࠸㸪Ỉࢭ࣓
ࣥࢺẚࢆ 25㸪35㸪45࠾ࡼࡧ 55%ࡢ 4Ỉ‽࡜ࡋࡓ㸬 
 ヨ㦂యࡢᴫせ
ヨ㦂యࡢᴫせࢆ Fig.1.࡟♧ࡍ㸬ヨ㦂యࡣ㸪ȭ100
200(mm)ࡢࢥ࢔౪ヨయࡀ 3 ᮏ᥇ྲྀ࡛ࡁࡿ W200
H200L500(mm)ࡢᑍἲ࡜ࡋ㸪ඛ㏙ࡢ㓄➽᪉ἲ
࡟ᛂࡌࡓ 5✀㢮ࡑࢀࡒࢀࢆ 3యࡎࡘస〇ࡋࡓ㸬 
ヨ㦂య࡬ࡢࢥࣥࢡ࣮ࣜࢺࡢᡴ㎸ࡳࡣ㸪2 ᒙᡴࡕ
࡜ࡋ࡚㸪࠸ࡎࢀࡢヨ㦂య࡜ࡶ 3⟠ᡤࡢྠ୍఩⨨࡟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Type of deformed bar arrangement
Plain
(Core specimen without 
any deformed bar)
Single deformed bar Double deformed bar Single layer reinforcement
Double layer 
reinforcement
40
Deformed bar
L 500
100 150 100150
Core specimen
W
200
࠙Top viewࠚ
(Unit㸸mm)
࠙Side viewࠚ
Sampling direction 
of core specimen
H
200
Placing direction of concrete
40 40 40
40 40
Table 1. Experimental factors and levels 
Factors Levels 
Diameter of deformed bar D13, D19 
Type of deformed bar arrangement
Single deformed bar 
Double deformed bars 
Single layer reinforcement 
Double layer reinforcement 
Type of cement 
Normal Portland cement (N) 
Moderate-heat portland cement (M)
Low-heat portland cement (L) 
Water-cement ratio (%) 25, 35, 45, 55 
Fig.1. Outline of model specimen
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ȭ40 ࡢࢥࣥࢡ࣮ࣜࢺෆ㒊᣺ືᶵ (100V㸪᣺ື
ᩘ:12,000㹼15,500Hz)ࢆྛ 5 ⛊ᤄධࡍࡿ࡜࡜ࡶ࡟㸪
ࢦ࣒ࣁ࣐࡛ࣥࡏࡁᯈࡢഃ㠃ࢆ 10 ᅇ྇ࡃࡇ࡜࡟ࡼ
ࡾ⥾ࡵᅛࡵࡓ㸬 
 ࡏࡁᯈࡢ⬺ᆺࡣ㸪ࢥࣥࢡ࣮ࣜࢺࡢᡴ㎸ࡳᚋ 48
᫬㛫࡜ࡋ㸪ࢥࣥࢡ࣮ࣜࢺࡢᡴ㎸ࡳ┤ᚋ࡟ࡣୖ➃ࢆ
࣏࢚ࣜࢳࣞࣥࣇ࢕࣒࡛ࣝそ࠺ࡇ࡜࡟ࡼࡾỈศࡢ㐓
ᩓࢆ㜵Ṇࡋࡓ㸬ヨ㦂యࡢ㣴⏕᪉ἲࡣ㸪஝‵ࡢᙳ㡪
࡟ࡼࡿࢥ࢔ᙉᗘࡢࡤࡽࡘࡁࢆపῶࡍࡿࡓࡵ࡟㸪
20Υs2ΥࡢỈ୰㣴⏕ᵴ࡬ࢥ࢔ᙉᗘࡢヨ㦂ᮦ㱋ࡲ
࡛ᾐₕࡉࡏࡓ㸬ࢥ࢔౪ヨయࡢ᥇ྲྀࡣ㸪ࢥ࢔ᙉᗘࡢ
ヨ㦂ᮦ㱋ࡢ 2 ᪥๓࡟⾜࠸㸪᥇ྲྀᚋ࡟ࡣヨ㦂ࡲ࡛
20Υs2ΥࡢỈ୰㣴⏕࡟౪ࡋࡓ㸬 
 ヨ㦂㡯┠࠾ࡼࡧ᪉ἲ
 ࢥ࢔౪ヨయࡢ᥇ྲྀ࠾ࡼࡧᅽ⦰ᙉᗘヨ㦂ࡣ㸪JIS A 
1107:2002࠾ࡼࡧ JIS A1108:2006࡟‽ᣐࡋ࡚⾜࠸㸪
ヨ㦂ᮦ㱋ࢆ 28᪥࠾ࡼࡧ 91᪥ࡢ 2ᮦ㱋࡜ࡋࡓ㸬 
 
㸱㸬⤖ᯝ࠾ࡼࡧ⪃ᐹ
 
 ␗ᙧ㕲➽ࡢᐜ✚ẚ࡜ࢥ࢔ᙉᗘࡢ㛵ಀ
␗ᙧ㕲➽ࡢᐜ✚ẚ࡜ࢥ࢔ᙉᗘࡢ㛵ಀࢆ Fig.2.࡟
♧ࡍ㸬ᅗ୰࡟ࡣ㸪ᶆ‽㣴⏕౪ヨయࡢᅽ⦰ᙉᗘࡶే
グࡋࡓ㸬 
ࢥ࢔ᙉᗘࡣ㸪඲⯡ⓗ࡟ࡣ␗ᙧ㕲➽ࡢᐜ✚ẚࡀ኱
ࡁࡃ࡞ࡿࡢ࡟ẚ౛ࡋ࡚ᑠࡉࡃ࡞ࡿഴྥࢆ♧ࡋࡓ㸬
୍᪉࡛㸪␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ D19࠾ࡼࡧࢭ࣓ࣥࢺ
ࡢ✀㢮ࡀ L࡟࠾࠸࡚ࡣ㸪␗ᙧ㕲➽ࡢᐜ✚ẚ㸪ࡍ࡞
ࢃࡕ㓄➽᪉ἲࡢ┦㐪࡟ࡼࡗ࡚ࡤࡽࡘࡁࡀⱝᖸ኱ࡁ
ࡃ࡞ࡿഴྥࡀㄆࡵࡽࢀࡓ㸬ࡇࢀࡣ㸪␗ᙧ㕲➽ࡢ࿧
ࡧᚄࡀ኱ࡁࡃ࡞ࡿ࡯࡝ࢥࣥࢡ࣮ࣜࢺ࡜␗ᙧ㕲➽ࡢ
ᙉᗘ≉ᛶࡢᕪ㐪ࡀ㢧ᅾ໬ࡍࡿࡇ࡜㸪ࢭ࣓ࣥࢺࡢ✀
㢮ࡀ L࡛ࡣึᮇᮦ㱋ࡢᙉᗘⓎ⌧ࡀᢚไࡉࢀࡿࡓࡵ
ࢥࣥࢡ࣮ࣜࢺ࡜␗ᙧ㕲➽ࡢ௜╔ᙉᗘࡀຎࡿࡇ࡜ࡀ
ཎᅉ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪␗ᙧ㕲➽ࡢᐜ✚ẚࡀ኱
ࡁࡃ࡞ࡿ࡯࡝㸪㍕Ⲵ᫬ࡢ᭷➽ࢥ࢔౪ヨయෆ㒊࡟࠾
ࡅࡿᛂຊ≧ែࡀࡼࡾ୙ᆒ୍࡟࡞ࡿࡓࡵ࡜⪃࠼ࡽࢀ
ࡿ㸬ࡉࡽ࡟ࡣ㸪ᮦ㱋 91᪥࡟⮳ࡿ࡜㸪␗ᙧ㕲➽ࡢᐜ
✚ẚ࡟ẚ౛ࡋ࡚ࢥ࢔ᙉᗘࡀపୗࡍࡿഴྥ࡜┦཯ࡋ
࡚㸪↓➽ࢥ࢔ᙉᗘࢆୖᅇࡿ࠿ྠ➼ࡢᙉᗘⓎ⌧࡜࡞
ࡿሙྜࡶᩓぢࡉࢀࡿࡇ࡜࠿ࡽ㸪୍ᐃࡢᮦ㱋ࢆ⤒㐣
ࡋ࡚ࢥࣥࢡ࣮ࣜࢺࡢ࣏ࢸࣥࢩࣕࣝᙉᗘ࡟㐩ࡋࡓ௨
㝆࡟࠾࠸࡚ࡣ㸪ࡴࡋࢁࢥࣥࢡ࣮ࣜࢺ࡜␗ᙧ㕲➽ࡢ
௜╔≧ែࡀⰋዲ࡜࡞ࡿࡇ࡜࡟ࡼࡾ㸪㍕Ⲵ᫬ࡢᛂຊ
≧ែࡀᆒ୍໬ࡋ࡚ࢥࣥࢡ࣮ࣜࢺࢆඃ࡟༟㉺ࡍࡿ␗
ᙧ㕲➽ࡢᅽ⦰ᙉᗘࡀຍ⟬ⓗ࡟௜ຍࡉࢀࡿࡶࡢ࡜ᛮ
ࢃࢀࡿ㸬≉࡟ࡇࡢ⌧㇟ࡣ㸪90N/mm2๓ᚋࡢ㉸㧗ᙉ
ᗘᇦ࡟࠾࠸࡚㢧ⴭ࡛࠶ࡿ㸬 
 ↓➽ࢥ࢔ᙉᗘ࡟ᑐࡍࡿ᭷➽ࢥ࢔ᙉᗘࡢ
ᙉᗘẚ
᭷➽ࢥ࢔ᙉᗘ࡜ࢥ࢔ᙉᗘẚ(↓➽ࢥ࢔ᙉᗘ/᭷➽
ࢥ࢔ᙉᗘ)ࡢ㛵ಀࢆ Fig.3.࡟♧ࡍ㸬ᅗ୰ࡢࣉࣟࢵࢺ
ࡣ㸪ᮦ㱋 28᪥࠾ࡼࡧ 91᪥ࡢ⤖ᯝࢆ༊ู࡞ࡃ⾲グ
ࡋࡓࡶࡢ࡛࠶ࡿ㸬 
᭷➽ࢥ࢔ᙉᗘࡢቑ኱࡟కࡗࡓࢥ࢔ᙉᗘẚࡢኚ໬
ࡣ㸪඲⯡ⓗ࡟㈇ࡢ┦㛵ࢆ♧ࡋ࡚࠾ࡾ㸪20N/mm2⛬
ᗘࡢపᙉᗘᇦ࡛ࡣ᭱኱࡛ 1.5 ⛬ᗘ࡛࠶ࡿ୍᪉࡛㸪
90N/mm2ࢆ㉸࠼ࡿ㉸㧗ᙉᗘᇦ࡛ࡣ↓➽ࢥ࢔ᙉᗘ࡜
ࡢᕪ␗ࡀᴟࡵ࡚ᑠࡉࡃ࡞ࡿഴྥࢆ♧ࡋ㸪୍㒊࡟ࡣ
↓➽ࢥ࢔ᙉᗘࢆୖᅇࡿሙྜࡶㄆࡵࡽࢀࡿ㸬ࡲࡓ㸪
᭷➽ࢥ࢔ᙉᗘ࡜ࢥ࢔ᙉᗘẚࡢ୍ḟᅇᖐᘧࡢഴࡁࡣ㸪
ࢭ࣓ࣥࢺ✀㢮࡟ࡼࡽࡎ␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀD13࡟
ẚ࡭࡚D19ࡢ᪉ࡀ㢧ⴭ࡟኱ࡁࡃ࡞ࡿഴྥࢆ♧ࡋࡓ㸬 
 ௨ୖࡼࡾ㸪᭷➽ࢥ࢔ᙉᗘ࡟ཬࡰࡍᙳ㡪ࡣ㸪ࢭ࣓
ࣥࢺࡢ✀㢮ࡢ┦㐪ࡼࡾࡶษࡾྲྀࡗࡓ␗ᙧ㕲➽ࡢ࿧
ࡧᚄࡲࡓࡣ␗ᙧ㕲➽ࡢ㓄➽఩⨨ࡢ┦㐪ࡀ༟㉺ࡋ㸪
ࡇࢀࡽࡀ」ྜⓗ࡟㐃㛵ࡋ࡚స⏝ࡍࡿྍ⬟ᛶࢆ♧၀
ࡍࡿࡶࡢ࡜⪃࠼ࡽࢀࡿ㸬 
 ᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇಀᩘࡢ᳨ウ
㕲➽ࢥࣥࢡ࣮ࣜࢺ㐀ᘓ⠏≀ࡢㄪᰝ࣭デ᩿࡟࠾ࡅ
ࡿᵓ㐀యࢥࣥࢡ࣮ࣜࢺᙉᗘࡢㄪᰝࡣ㸪ࢥ࢔ᙉᗘࢆ
⏝࠸࡚⾜ࢃࢀࡿࡇ࡜ࡀ୍⯡ⓗ࡛࠶ࡾ㸪ᇶᮏ≀ᛶࢆ
ㄪᰝࡍࡿ୍ḟデ᩿࠿ࡽ㸪ࡼࡾヲ⣽࡞ㄪᰝࢆ⾜࠸᭱
⤊ⓗ࡞デ᩿⤖ᯝࢆỴᐃ࡙ࡅࡿ୕ḟデ᩿ࡲ࡛࠸ࡎࢀ
ࡢẁ㝵࡟࠾࠸࡚ࡶᗈ⠊࡟⏝࠸ࡽࢀࡿ㸬୍᪉࡛㸪ㄪ
ᰝ࡟࠾ࡅࡿᐇసᴗࢆ⪃៖ࡍࡿ࡜㸪␗ᙧ㕲➽ࡢ࿧ࡧ
ᚄ࠾ࡼࡧ㓄➽᪉ἲ࡟ࡘ࠸࡚ࡣ㸪᭷➽ࢥ࢔౪ヨయࢆ
እほほᐹࡍࢀࡤᐜ᫆࡟ุ᩿ࡀྍ⬟࡛࠶ࡿࡀ㸪ࢥࣥ
ࢡ࣮ࣜࢺ࡟⏝࠸ࡽࢀ࡚࠸ࡿࢭ࣓ࣥࢺࡢ✀㢮ࡀྠᐃ
ࡍࡿ࠿ྰ࠿ࡣ㸪ㄪᰝ࣭デ᩿ࡢᑐ㇟ࡲࡓࡣ᮲௳࡟ࡼ
ࡗ࡚␗࡞ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 ࡇࡢࡇ࡜࠿ࡽ㸪㕲➽ࢥࣥࢡ࣮ࣜࢺ㐀ᘓ⠏≀ࡢㄪ
ᰝ࣭デ᩿᫬࡟㸪᪂⠏᫬ࡢタィᅗ᭩ࡀṧᏑࡋ࡚࠸ࡿ
ሙྜࡸࢥࣥࢡ࣮ࣜࢺࡢ౑⏝ᮦᩱࡀ᪤▱࡛࠶ࡿሙྜ 
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Fig.2. Relationship between bulk volume of deformed bar in each specimens and 㻌
compressive strength of core specimens㻌
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Fig.3. Relationship between compressive strength of cored specimen within deformed bar and ratio of
         core specimen without any deformed bar㻌
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ࢆ᝿ᐃࡋࡓࠕࢭ࣓ࣥࢺࡢ✀㢮ࢆྠᐃࡍࡿሙྜ ࡜ࠖ㸪
࠶ࡃࡲ୍࡛ḟデ᩿⏝࡜ࡋ࡚ࡢྲྀᢅ࠸࡟␃ࡵࡓࠕࢭ
࣓ࣥࢺ✀㢮ࢆྠᐃࡋ࡞࠸ࡢሙྜࠖࡢ 2ࢣ࣮ࢫ࡟༊
ศࡋ࡚ᤊ࠼ࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ᮏ◊✲࡛ࡣ㸪Fig.3.
࡟࠾࠸࡚ࢭ࣓ࣥࢺࡢ✀㢮ࡢ┦㐪࡟ࡼࡿᕪ␗ࡀᑡ࡞
࠸ࡇ࡜࡟ຍ࠼㸪᭷➽ࢥ࢔ᙉᗘࢆ᭱⤊ⓗ࡞ᵓ㐀యࢥ
ࣥࢡ࣮ࣜࢺᙉᗘࡢデ᩿⤖ᯝ࡜ࡋ࡚ྲྀࡾᢅ࠺ࡇ࡜ࡀ㸪
ࢥ࢔౪ヨయࡢ᥇ྲྀ఩⨨࠾ࡼࡧ᥇ྲྀᮏᩘࡀ㝈ᐃࡉࢀ
࡚࠸ࡿࡇ࡜࡞࡝ࡢ≉␗࡞᮲௳ࢆ㝖࠸࡚⌧ᐇⓗ࡛ࡣ
࡞࠸ࡇ࡜ࢆ㋃ࡲ࠼࡚㸪ࢭ࣓ࣥࢺࡢ✀㢮ࡢྠᐃ࡟ࡣ
⮳ࡽ࡞࠸୍ḟデ᩿ࡢ఩⨨௜ࡅ࡜ࡋ࡚㸪ᚋ⪅ࡢࠕࢭ
࣓ࣥࢺ✀㢮ࢆྠᐃࡋ࡞࠸ሙྜࠖ࡟ࡘ࠸࡚᭷➽ࢥ࢔ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᙉᗘࡢ⿵ṇ᪉ἲࢆ᳨ウࡍࡿࡇ࡜࡜ࡋࡓ㸬༶ࡕ㸪ࢭ
࣓ࣥࢺ✀㢮ࢆ༊ูࡋ࡞࠸࡛⤫୍ⓗ࡟ồࡵࡽࢀࡿ⿵
ṇ᪉ἲࡢ᳨ウࢆ⾜ࡗࡓ㸬 
ࢭ࣓ࣥࢺࡢ✀㢮ࢆ༊ูࡋ࡞࠸ሙྜࡢ᭷➽ࢥ࢔ᙉ
ᗘ࡜ࢥ࢔ᙉᗘẚ(↓➽ࢥ࢔ᙉᗘ/᭷➽ࢥ࢔ᙉᗘ)ࡢ㛵
ಀࢆ Fig.4.࡟♧ࡍ㸬ྠᅗࡣ㸪Fig.3.࡟࠾࠸࡚♧ࡋࡓ
ࢭ࣓ࣥࢺࡢ✀㢮࡟ࡼࡿ༊ูࢆࡏࡎ࡟㸪ྠ୍ࡢ␗ᙧ
㕲➽ࡢ࿧ࡧᚄ࠾ࡼࡧ㓄➽᪉ἲ࡛඲యࢆ⤫ྜࡋ࡚ࣉ
ࣟࢵࢺࡋࡓࡶࡢ࡛࠶ࡿ㸬 
ࡇࡇ࡛ࡣ㸪ࢥ࢔ᙉᗘẚࡢࡤࡽࡘࡁࢆ㚷ࡳ࡚㸪⿵
ṇࡉࢀࡓ᭷➽ࢥ࢔ᙉᗘ࡟࠾ࡅࡿᏳ඲ഃࡢホ౯ࢆྍ
⬟࡜ࡍࡿࡓࡵ࡟㸪᭷➽ࢥ࢔ᙉᗘ࡜ࢥ࢔ᙉᗘẚࡢ㛵 
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Fig.4. Relationship between compressive strength of cored specimen within deformed bar and ratio of
            core specimen without any deformed bar, regardless of type of cement㻌
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ಀࢆᅇᖐࡉࡏࡓ୍ḟᘧࡢ 95%ಙ㢗༊㛫ࡢୗ㝈್࡟
ࡼࡗ࡚ᑟฟࡉࢀࡓ Fig.4.࡟♧ࡍ୍ḟᅇᖐᘧ࡟ࡼࡗ
࡚㸪᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇಀᩘࢆ⟬ᐃࡍࡿࡇ࡜࡜ࡋ
ࡓ㸬ࡇࢀ࡟ࡼࡿ࡜㸪᭷➽ࢥ࢔ᙉᗘࡢⓎ⌧ࡀ୍ᐃ್
ࢆ㉸࠼ࡿ࡜⿵ṇಀᩘ 1.00ࢆୗᅇࡿ㸪ࡍ࡞ࢃࡕ↓➽
ࢥ࢔ᙉᗘࢆୖᅇࡿ⿵ṇᙉᗘࡀ⟬ᐃࡉࢀࡿሙྜࡀ࠶
ࡿࡓࡵ㸪95%ಙ㢗༊㛫ࡢୗ㝈್ࡀ 1.00ࢆ㉸࠼ࡿ᭷
➽ࢥ࢔ᙉᗘᇦ࡟ࡘ࠸࡚ࡣ୍ᚊ࡟⿵ṇಀᩘࢆ1.00࡜
ᐃࡵࡓ㸬 
௨ୖࡢࡇ࡜ࢆࡲ࡜ࡵ࡚㸪ࢭ࣓ࣥࢺࡢ✀㢮ࢆ༊ู
ࡋ࡞࠸ሙྜࡢ᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇಀᩘࡢ⟬ᐃᘧ࡜
⿵ṇಀᩘࢆ1.00࡜ࡍࡿ᭷➽ࢥ࢔ᙉᗘࡢࡋࡁ࠸್ࢆ
Table2.࡟ᥦ᱌ࡍࡿ㸬 
ࡇࢀ࡟ࡼࢀࡤ㸪᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇᙉᗘࡣ㸪␗
ᙧ㕲➽ࡢ࿧ࡧᚄ࠾ࡼࡧ㓄➽᪉ἲ࡟ࡼࡿ⿵ṇᘧࢆ㑅
ᢥࡋ㸪ࡇࢀ࡟᭷➽ࢥ࢔ᙉᗘࢆ௦ධࡋ࡚ᚓࡽࢀࡿ⿵
ṇಀᩘࢆ㸪᭷➽ࢥ࢔ᙉᗘ࡟஌ࡌ࡚⟬ᐃࡍࡿ㸬ࡓࡔ
ࡋ㸪ᮏ᪉ἲࡢ㐺⏝⠊ᅖࡣ㸪᭷➽ࢥ࢔ᙉᗘࡀ
100N/mm2 ࢆ㉸࠼ࡿᙉᗘᇦ࡟࠾࠸࡚᭷➽ࢥ࢔ᙉᗘ
ࡀ↓➽ࢥ࢔ᙉᗘࢆୖᅇࡿࡶࡢࡀቑຍࡍࡿࡓࡵ࡟༴
㝤ഃࡢุᐃ㸪ࡍ࡞ࢃࡕ㐣኱ホ౯࡜࡞ࡿࡇ࡜ࢆᅇ㑊
ࡍࡿࡓࡵ࡟㸪᭷➽ࢥ࢔ᙉᗘࡀ 20㹼100N/mm2ࡢ⠊
ᅖ࡟㝈ᐃࡍࡿ㸬 
 ᪤ ࡢ⿵ṇಀᩘ࡜ࡢẚ㍑
ᮏ㡯࡛ࡣ㸪๓㡯࡟࠾࠸࡚♧ࡋࡓ⿵ṇಀᩘࡢ⟬ᐃ
ᘧ࡟ᇶ࡙࠸࡚᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇᙉᗘࢆồࡵ㸪↓
➽ࢥ࢔ᙉᗘ࡜ࡢẚ㍑࡟࠾࠸࡚ࡑࡢ᭷ຠᛶࢆ᳨ドࡍ
ࡿ࡜࡜ࡶ࡟㸪᪤ ࡢ⿵ṇಀᩘ࡜ࡋ࡚ᗈࡃㄆ▱ࡉࢀ
࡚࠸ࡿᮾி㒔⿵ṇಀᩘ 3)࡟ࡼࡿ᭷➽ࢥ࢔ᙉᗘࡢ⿵
ṇ್࡜ࡢẚ㍑࡟ࡼࡿ᳨ドࡶేࡏ࡚⾜ࡗࡓ㸬 
↓➽ࢥ࢔ᙉᗘ࡜᭷➽ࢥ࢔ᙉᗘࡢ⿵ṇ್ࡢ㛵ಀࢆ
Fig.5.࡟♧ࡍ㸬␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ D13࡛ࡣ㸪ᮏ 
 
 
 
 
 
 
 
 
 
 
ᐇ㦂ࡢỈ‽࡜᏶඲࡟ྜ⮴ࡋ࡞࠸᮲௳ࡀྵࡲࢀ࡚࠸
ࡿ࡟ࡶ㛵ࢃࡽࡎ㸪ᮏ◊✲ࡢ⿵ṇᙉᗘ࡜ᮾி㒔⿵ṇ
ᙉᗘࡀᴫࡡࡢ୍⮴ࢆぢ࡚࠸ࡓ㸬୍᪉㸪␗ᙧ㕲➽ࡢ
࿧ࡧᚄࡀ D19 ࡛ࡣ㸪ᴫࡡ 40㹼70N/mm2ࡢ⠊ᅖ࡟
࠾࠸࡚㸪ᮏ◊✲ࡢ⿵ṇᙉᗘ࡜ᮾி㒔⿵ṇᙉᗘࡢᕪ
㐪ࡀ኱ࡁࡃ࡞ࡾ㸪ᮾி㒔⿵ṇಀᩘ࡛⿵ṇࡋࡓሙྜ
࡟ࡣ᭷➽ࢥ࢔ᙉᗘࢆ㐣ᑠホ౯ࡍࡿྍ⬟ᛶࡀ࠶ࡿ㸬
ࡇࢀࡣ㸪ࡑࡶࡑࡶᮾி㒔⿵ṇಀᩘࡀ D19ࢆ᝿ᐃࡋ 
࡚࠸࡞࠸ࡇ࡜࡟ࡼࡿࡀ㸪ᐇ㦂᮲௳ࡀ᏶඲࡟୍⮴ࢆ
ぢ࡞࠸␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ D13 ࡢỈ‽࡜␗࡞ࡾ㸪
␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ኱ࡁࡃ࡞ࡿ࡜ᐇ㦂᮲௳ࡢᕪ㐪
ࡀ㢧ᅾ໬ࡍࡿࡇ࡜ࢆ♧၀ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬
ࡲࡓ㸪࠸ࡎࢀࡢ␗ᙧ㕲➽ࡢ࿧ࡧᚄ࠾ࡼࡧ㓄➽᪉ἲ
࡜ࡶ 100N/mm2⛬ᗘࡲ࡛ࡣ➼್⥺ࢆୖᅇࡽࡎ࡟Ᏻ
඲ഃࡢホ౯ࡀྍ⬟࡛࠶ࡿ୍᪉࡛㸪100N/mm2 ࢆ㉸
࠼ࡿᙉᗘᇦ࡛ࡣ➼್⥺ࢆୖᅇࡾ㸪᭷➽ࢥ࢔ᙉᗘࢆ
㐣኱ホ౯ࡍࡿഴྥ࡜࡞ࡗࡓ㸬 
 ௨ୖࡼࡾ㸪⿵ṇಀᩘࡣ㸪␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ D13
࡟࠾࠸࡚ࡣ㸪㓄➽᪉ἲ࡟㛵ࢃࡽࡎᮏ◊✲ࡢ⿵ṇಀ
ᩘ࠾ࡼࡧᮾி㒔⿵ṇಀᩘࡢ࠸ࡎࢀࢆ⏝࠸࡚ࡶ኱ᕪ
࡞࠸ࡀ㸪␗ᙧ㕲➽ࡢᚄࡀ D19࡟࠾࠸࡚ࡣ㸪ᮏ◊✲
ࡢ⿵ṇಀᩘࢆ⏝࠸࡚⟬ᐃࡍࡿࡢࡀⰋ࠸࡜⤖ㄽ௜ࡅ
ࡽࢀࡿ㸬 
 
㸲㸬ࡲ࡜ࡵ
 
 ᮏ◊✲࡛ᚓࡽࢀࡓ▱ぢࢆ௨ୗ࡟ࡲ࡜ࡵࡿ㸬 
(1)᭷➽ࢥ࢔ᙉᗘࡣ㸪ᴫࡡ␗ᙧ㕲➽ࡢᐜ✚ẚ࡟ẚ౛
ࡋ࡚ᑠࡉࡃ࡞ࡿࡀ㸪ࢥࣥࢡ࣮ࣜࢺࡢ࣏ࢸࣥࢩࣕ
ࣝᙉᗘࡢⓎ⌧௨๓࠾ࡼࡧ␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ
D19࡛ࡣࡑࡢᣲືࡀ୙Ᏻᐃ࡜࡞ࡿ㸬 
(2)↓➽ࢥ࢔ᙉᗘ࡟ᑐࡍࡿ᭷➽ࢥ࢔ᙉᗘࡢᙉᗘẚ
Table 2. Compensation formula to calculate compensating rate and threshold level 
Diameter of deformed bar Deformed ber arrangement Compensation formula to  calculate compensating rate 
Threshold level of core strength, 
compensating rate equal 1.00 (N/mm2)
D13 
Single deformed bar Cc= 㸫0.0028  Ic 㸩 1.21 75.0 
Double deformed bars Cc= 㸫0.0013  Ic 㸩 1.08 61.5 
Single layer reinforcement Cc= 㸫0.0039  Ic 㸩 1.30 76.9 
Double layer reinforcement Cc= 㸫0.0022  Ic 㸩 1.20 90.0 
D19 
Single deformed bar Cc= 㸫0.0079  Ic 㸩 1.56 70.9 
Double deformed bars Cc= 㸫0.0051  Ic 㸩 1.42 82.4 
Single layer reinforcement Cc= 㸫0.0060  Ic 㸩 1.46 76.7 
Double layer reinforcement Cc= 㸫0.0063  Ic 㸩 1.45 71.4 
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 8 ␗ᙧ㕲➽ࢆษࡾྲྀࡗࡓࢥ࢔౪ヨయࡢᅽ⦰ᙉᗘࡢ⿵ṇ᪉ἲ࡟㛵ࡍࡿ୍⪃ᐹ
ࡣ㸪ࢭ࣓ࣥࢺࡢ✀㢮ࡢ┦㐪ࡼࡾࡶษ 
ࡾྲྀࡗࡓ␗ᙧ㕲➽ࡢ࿧ࡧᚄࡲࡓࡣ␗ 
ᙧ㕲➽ࡢ㓄➽఩⨨ࡢ┦㐪ࡀ༟㉺ࡋ㸪 
ࡇࢀࡽࡀ」ྜⓗ࡟ᙳ㡪ࢆཬࡰࡍྍ⬟ 
ᛶࡀ࠶ࡿ㸬 
(3)ࢥ࢔౪ヨయ࡟⏝࠸ࡽࢀࡓࢭ࣓ࣥࢺࡢ 
✀㢮ࢆྠᐃࡋ࡞࠸ሙྜ࡟ࡘ࠸࡚㸪㓄 
➽᪉ἲ࡟ᛂࡌࡓ⿵ṇ᪉ἲࢆᥦ᱌ࡋࡓ㸬 
࡞࠾㸪ᮏ᪉ἲࡢ㐺⏝⠊ᅖࡣ㸪᭷➽ࢥ 
࢔ᙉᗘࡀ 20㹼100N/mm2ࡢ⠊ᅖ࡜ࡍ 
ࡿ㸬 
(4)ࢭ࣓ࣥࢺࡢ✀㢮ࡀᮍ▱ࡢሙྜࡢ⿵ṇ 
ಀᩘࡣ㸪␗ᙧ㕲➽ࡢ࿧ࡧᚄࡀ D13࡟ 
࠾࠸࡚ࡣ㸪㓄➽᪉ἲ࡟㛵ࢃࡽࡎᮏ◊ 
✲ࡢ⿵ṇಀᩘ࠾ࡼࡧᮾி㒔⿵ṇಀᩘ 
ࡢ࠸ࡎࢀࢆ⏝࠸࡚ࡶ኱ᕪ࡞࠸ࡀ㸪␗ 
ᙧ㕲➽ࡢᚄࡀ D19࡛ࡣ㸪ᮏ◊✲ࡢ⿵ 
ṇಀᩘࢆ⏝࠸࡚⟬ᐃࡍࡿࡢࡀⰋ࠸㸬 
 
ㅰ㎡
 
 ᮏ◊✲ࡢᐇ᪋࡟࠶ࡓࡾ㸪ᨾ࣭㊊฼ᕤ 
ᴗ኱ᏛᕤᏛ㒊ᘓ⠏Ꮫ⛉ᩍᤵ࣭ẟぢ⹡㞝 
༤ኈࡼࡾ♧၀࡟ᐩࡴࡈຓゝࢆ㈷ࡾࡲࡋ 
ࡓ㸬ࡲࡓ㸪ᐇ㦂࡟㝿ࡋ࡚ࡣ㸪᪥ᮏ኱Ꮫ 
࠾ࡼࡧࡶࡢࡘࡃࡾ኱Ꮫࡢ༞ᴗ◊✲⏕ㅖ 
ྩࡢຓຊࢆᚓࡲࡋࡓ㸬ࡇࡇ࡟グࡋ࡚㸪 
῝ㅰ⏦ࡋୖࡆࡲࡍ㸬 
 
ᩥ ⊩
 
1㸧᪥ᮏᘓ⠏Ꮫ఍㸸ᘓ⠏ᕤ஦ᶆ‽௙ᵝ᭩࣭ 
ྠゎㄝ JASS 5 㕲➽ࢥࣥࢡ࣮ࣜࢺ 
ᕤ஦㸪pp.709-715㸪2009 
2㸧ᮤ㎿㸪ẟぢ⹡㞝㸪⸨஭࿴ಇ㸸㕲➽ࢥ࣮ࣥࣜࢺᵓ㐀≀ࡢ 
೺඲ᛶホ౯ᢏ⾡࡟㛵ࡍࡿ◊✲㸫㟁☢Ἴㄏᑟἲ࡟ࡼࡿ࠿
ࡪࡾཌࡉࡢ᪋ᕤ⢭ᗘࡢㄪᰝ㸪᪥ᮏᘓ⠏Ꮫ఍ᢏ⾡ሗ࿌㞟㸪
pp.29-32㸪2001.7 
3㸧ᮾி㒔㒔ᕷィ⏬ᒁᘓ⠏ᣦᑟ㒊㸸ᘓ⠏≀ࡢ⪏㟈デ᩿ࢩࢫ 
ࢸ࣒࣐ࢽࣗ࢔ࣝ(㕲➽ࢥࣥࢡ࣮ࣜࢺ㐀)㸪pp.88-89㸪
1988.12 
4㸧ᖹ㈡཭᫭㸪Ⲩᕳဴ⏕㸪಴ᯘΎ㸪ẟぢ⹡㞝㸸ࢥࣥࢡ࣮ࣜ 
㡪㸪ࡑࡢ 2㕲➽ࢆྵࡴࢥࣥࢡ࣮ࣜࢺࢥ࢔࣮ࡢሙྜ㸪᪥
ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇㞟㸪pp.91-92㸪1977.10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5㸧ᖹ㈡཭᫭㸸㕲➽ࢥࣥࢡ࣮ࣜࢺ㒊ᮦࡢษ᩿ຍᕤᢏ⾡࡜ᘓ 
⠏⌧ሙ࡬ࡢ㐺⏝࡟㛵ࡍࡿ◊✲㸪᪥ᮏ኱ᏛᏛ఩ㄳồㄽᩥ㸪
1982.10 
6㸧⏣ᮧ༤㸪ୖ⏣ဴኵ㸸㕲➽ࢆྵࢇࡔࢥࣥࢡ࣮ࣜࢺࢥ࢔ࡢ 
ᅽ⦰ᙉᗘ࡟㛵ࡍࡿᐇ㦂ⓗ◊✲㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ 
ㅮ₇᱾ᴫ㞟㸪pp.127-128㸪1980.9 
7㸧᳃Ọ⦾㸪ᡂ⏣୍ᚨ㸪㔝ⴛ຾ஂ㸸ࢥࣥࢡ࣮ࣜࢺヨ㦂యෆ 
ࡢ㕲➽ࡀᅽ⦰ᙉᗘ࡟ཬࡰࡍᙳ㡪㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ
⾡ㅮ₇᱾ᴫ㞟㸪pp.93-94㸪1977.10 
8㸧ࢭ࣓ࣥࢺ༠఍㸸ࢥࣥࢡ࣮ࣜࢺᑓ㛛ጤဨ఍ሗ࿌ F-37 ࢥ 
࢔౪ヨయࡢᅽ⦰ᙉᗘ࡟ཬࡰࡍྛ✀ᙳ㡪せᅉࡢᙳ㡪㸪
1984.3
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Fig.5. Relationship between compressive strength of core specimen 
without deformed bar and corrected by each coefficient㻌
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